Genetic deletion of vesicular monoamine transporter-2 (VMAT2) reduces dopamine transporter activity in mesencephalic neurons in primary culture.
Our aim was to investigate whether a defect in vesicular monoamine transporter-2 (VMAT2) activities would affect dopaminergic cell functions or not. We examined mesencephalon dopaminergic cultures prepared from VMAT2 wild-type, heterozygous or homozygous knockout (KO) 14-day-old mouse fetuses to determine the number of tyrosine hydroxylase (TH)-positive cells and dopamine transporter activity. The number of TH-positive cells remained unchanged in the VMAT2-KO cultures. Of interest, the dopamine transporter activity in the homozygous cells was significantly decreased, but not in the heterozygous cells, suggesting that complete deletion of VMAT2 inhibited dopamine transporter function. Furthermore, dopamine transporter activity was prominently decreased in the synaptosomal fraction of neonatal homozygous VMAT2-KO mice compared with that of wild-type/heterozygous VMAT2-KO ones, indicating that VMAT2 activity might be one of the factors regulating dopamine transporter activities. To test this possibility, we used reserpine, a VMAT2 inhibitor. Reserpine (1muM) decreased dopamine transporter activity (approx. 50%) in wild-type and heterozygous VMAT2-KO cultures but not in homozygous ones, indicating that blockade of VMAT2 activity reduced dopamine transporter activity. To investigate possible mechanisms underlying the decreased dopamine transporter activity in VMAT2-KO mice, we measured dopamine transporter activities after 24-48h exposure of primary cultures of mesencephalic neurons to dopamine receptor antagonists, PKC inhibitor, PI(3)K inhibitor, and l-DOPA. Among these drugs, l-DOPA slightly reduced the dopamine transporter activities of all genotypes, but the other drugs could not. Since the ratios of reduction in dopamine transporter activity of each genotype treated with l-DOPA were similar, substrate inhibition of dopamine transporters was not the main mechanism underlying the reduced dopamine transporter activity due to genetic deletion of VMAT2. Our results demonstrate that genetic deletion of VMAT2 did not induce immediate cell death but did markedly inhibit dopamine transporter activity.